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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

HIGH LEVEL BENTS

( Bent 145)

HS-20 AXLE LOAD (LFD - APPENDIX A)

HS-20 WHEEL LOAD

W145 = R145 / 2 = 41.8 k

180 + 125

W144 = R144 / 2 = 38.8 k

160.96 + 125

Max. NEGATIVE MOMENT

w/ Impact
R1 = 48.7 + 48.7 * ( 2 / 8 ) = 60.9 k   

R2 = ( 48.7 + 45.6 ) * ( 6 / 8 ) = 70.7 k

R3 = 45.6 + 45.6 * ( 2 / 8 ) = 57.0 k
w/o Impact

R1 = 41.8 + 41.8 * ( 2 / 8 ) = 52.3 k

R2 = ( 41.8 + 38.8 ) * ( 6 / 8 ) = 60.5 k

R3 = 38.8 + 38.8 * ( 2 / 8 ) = 48.5 k

LIVE LOAD

48.7 k

Span 145 = 180' --> R145 = 83.6k
Span 146 = 160.9583' --> R144 = 77.5k

+ 1

50

) =w/Impact = 41.8
50

*(

H. W. LOCHNER, INC.

45.6 k+ 1 ) =w/Impact = 38.8 *(
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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

HIGH LEVEL BENTS

(BENT 145)

MAX. POSITIVE MOMENT

R1 = 48.7 * ( 4 / 8 ) = 24.4 k

R2 = 48.7 * ( 4 / 8 ) + 48.7 * ( 6 / 8 ) + 45.6 * ( 2 / 8 ) = 72.3 k

R3 = 48.7 * ( 2 / 8 ) + 45.6 * ( 6 / 8 ) + 45.6 * ( 4 / 8 ) = 69.2 k

R4 = 45.6 * ( 4 / 8 ) = 22.8 k

LIVE LOAD

H. W. LOCHNER, INC.
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PROJECT:BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #145

Earth Loads
Assume No Earth Loading on Bents or Pile Cap.

Wind Loads (AASHTO 3.15)
Design Wind Speed = 130 MPH (Original Design Speed)

Ratio = ( 130 )2 / ( 100 )2 = 1.69

Wind on Superstructure (AASHTO 3.15.2.1)

Average Beam Depth by Area=
[(8')(9.083')+(8')(7.708')+(16')(6.292')+(18')(6.125')+(12')(6.271')+(18')(6.3333')
+(9)(9.083')+(9')(7.708')+(15')(6.292')+(57')(6.167')] / 170' = 6.656'

Assume Wind @ 60o Skew
Long. = ( 0.019 k/Ft2 )( 1.69 Ratio ) = 0.032 k/Ft2

Trans. = ( 0.017 k/Ft2 )( 1.69 Ratio ) = 0.029 k/Ft2

Assume Adjacent Bents 144 & 146 Take 1/2 Load
Load Length =( 160.958  + 180 ) / 2 = 170.479 Ft.

Long. Force = ( 0.032 k/Ft2 )( 9.718 Ft.)   ( 170.479 Ft. ) = 53.015 k
Trans. Force = ( 0.029 k/Ft2 )( 9.718 Ft.)   ( 170.479 Ft. ) = 48.045 k

Moment Factor
MF = 63.566 / 55.04 = 1.155  

H. W. LOCHNER, INC.

F.5-5

Appendix F.5 Page 5 of 208



PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #145

Modify & Apply to Jt. 2 & 3
Long. Wind = ( 53.015 k) *  ( 1.155   ) / 2 = 30.616 k/Jt
Trans. Wind = ( 48.045 k) *  ( 1.155   ) / 2 = 27.746 k/Jt

Wind on Live Load (AASHTO 3.15.2.1.2)

Assume Wind @ 60o Skew & Apply @ 6' above Deck
Long. = ( 0.038 k/Ft2 )
Trans. = ( 0.034 k/Ft2 )

Long. Force = ( 0.038 k/Ft2 )  *  ( 170.479 Ft.) = 6.478 k
Trans. Force = ( 0.034 k/Ft2 )  *  ( 170.479 Ft.) = 5.796 k

Moment Factor = ( 55.040 Ft. + 11.052 Ft. + 6.000 Ft.  ) / 55.040 Ft. = 1.310

Modify & Apply to Jt. 2 & 3
Long. Wind = ( 6.478 k) *  ( 1.310   ) / 2.000 = 4.243 k/Jt
Trans. Wind = ( 5.796 k) *  ( 1.310   ) / 2.000 = 3.796 k/Jt

Additional Dead Load -Bearings

Apply 0.300k under each Beam.

Wind on Superstructure

0.040 k/Ft2 * 1.690 = 0.068 k/Ft2

0.068 k/Ft2 * sin 60.000 = 0.059 k/Ft2

0.068 k/Ft2 * cos 60.000 = 0.034 k/Ft2

Cap
Wz  = 0.059 k/Ft2 * 5.000 Ft. = 0.295 k/Ft on Members 1-3
Fx  = 0.034 k/Ft2  * 5.000 Ft.  * 4.000 = 0.680 k/Ft at Jt. 4

Columns

Wz  = 0.059 k/Ft2 * 4.500 Ft. = 0.266 k/Ft
Wx  = 0.034 k/Ft2 * 3.907 Ft. = 0.133 k/Ft

Wz  = 0.266 k/Ft
Wx  = 0.034 k/Ft2 * 5.047 Ft. = 0.172 k/Ft

Wz  = 0.266 k/Ft
Wx  = 0.034 k/Ft2 * 6.052 Ft. = 0.206 k/Ft

Members 4 & 5

Members 7 & 8

Members 10 & 11

H. W. LOCHNER, INC.

Long.  =
Wind Pressure = 

Trans.  =
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06

H.L.B. #145

Wz  = 0.266 k/Ft2  
Wx  = 0.034 k/Ft2 * 6.631 Ft. = 0.225 k/Ft

Struts

Wz  = 0.059 k/Ft2 * 4.000 Ft. = 0.236 k/Ft

Wz  = 0.059 k/Ft2 * 5.000 Ft. = 0.295 k/Ft

Longitudinal Forces (AASHTO 3.9)

Lane Loading
     2 Lanes, HS20, No Reduction (AASHTO 3.12.1)

LF = [( 0.64 k/Ft  * 170.479 ') + 18 k ]  * 2 Lanes * 0.05 = 12.711 k

Modify & Apply to Jts. 2 & 3
MF = 1.31 from Wind on L.L.
Fz = ( 12.711 k * 1.31 )  / 2 = 8.326 k/Jt

Thermal Forces (AASHTO 3.16)

Longitudinal - Structure Free @ End Piers, No. Long. Forces Do To Temp.
Transverse

Assume 45o ∆Τ
Thermal = 0.000006  (AASHTO 8.5.3)
Shrinkage = 0.0002 (AASHTO 8.5.4)

S
T*∆Τ 0.000006 * 45

Stream Forces (AASHTO 3.18.1)

Tidal, Stream, & Storm Surge Forces Beyond Scope

Seismic Loading (AASHTO 3.1)

Since Acceleration = 4 % --> SPC = A -->  No Seismic Analysis Required

= 0.7407 use 1.741

H. W. LOCHNER, INC.

Member 12

Members 13 & 14

Members 6 & 9

Ratio = =
0.0002
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